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(54) Lubricating system in 4-cyde engine 

(57^ An oil reservoir chamber, a crank chan*>er and 
a vive operating chamber are pranded in an «ijn« 
body. The oil reservoir chamber and ^ 
are in communication «1h «ch rther thro^ a 
through-hole. The crank chamber and ^ 
no ^«amber are in communication with each other 
mn,^one-way valve which is opened upon an 
nc™^e in pressure in the crank chamber valve 
operating chamber and the oil reservoir f'* ^ 

communication with each other through orf««;^so that 
an oil mist produced in the oil reservoir chancer ^ar- 
culated to the oil resenroir chamber, the crank charter 
the valve operating chamber and the «lresen«»rch«m- 
ber by utilizing a pressure pulsing in the ; 
-mus. it is possible to perform the circulation of the lubri- 
cating oil w*out use of a special o.l pump wrth any 
operative position of an engine. 
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Description 

^^^V^pTUP i^iVENTIOK 

i.^r^ hM tvoe 4-cvde engine used mainly as a power 
The present invention relates to a lubricating system .n hand-held type cy«e eng 

source for a trimmer or a chain saw. 
Ppc^r^RIPpnN OF THF RFI ATED ART 

ably lubricate various portons of the engine wim tu y 

^in^..isanobiectofthe^esentiav^...ov«ea™syste.lna4-cyd^ 

lubricating systemina4^cleej2me.<»|»J^«^ oil. '^<^<*^'^j::^:^^ 

; includes an oil mist P"^^J^^^J^?^^r,Zr^^ a valve operating device, these chambers bemg 
crank portion of crankshaft and a valve chanter being in communicallon with each other 

providS in an engine body, the oH ,«e^X2L. the cran? chanter and the valve operating 

Lough a through-hole above 
chafT*erbeingincommun.cat«nwrth«cho^^^^^ 

. in the crank chanter and ctesed upon *^*^;7atmospher^^ a bottom of the valve operating chamber 



35 



during operation of the engine: 

Pc ^ Po < Pv 



40 
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.her.nPcre^ese.s.epressureinthe.ank<Mnt^^^ 

Pv represents the pressure in the valve position of the engine, the oil mist can be constantly 

With such feature of the Pf^^^l;'"^^ chamber and the oil re6en«,ir chamber 

circulated to the oil reservoir chamber. "^'^^'J,*^^^^^ the oil liquefied in the valve operating 

tirc^rr^SSSr S r^erSTer. ter^^rir. a good lubr^ated stat. Moreov.. an 

'expensive oil pump is not required, whi^s ^^^^^'^^i^ addition to the above feature, the system fur- 
According to a second aspect and '^V^^^^^^ above the vaNe operating chamber, the 

ther includes an uppermost chamber pro^ed^ *e ^^^^^^^ ^^^^ orifices and with the oil reservoir 
uppermostd^nterbejr^ina^jr^^^^^^ 
chanter or the crank chamber througn an oil pa6»«w 

of the engine: 

Pc 5 Po S Pt < Pv 

wherein Pt represents the P'««"^«J" "PP^'jTf^^ reliably perform not only the circulation of the oil rrjst. 

rrSrSrofrx.Tr:- :«u^^" -^-^ - °" 

thereby ensuring a good lubricated state^ ^ ^ ^^^3^ ,he oil mist producing 
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^ ^KanwnnnrfttwaoosWon of the engine, it ■« possible to reliably pro- 
the third feature of the present moreov^. the stru^e of the oil slinger 

duce the oil mist in the oil reservotr chamber by rotaton of the oti siing« 

is relatively simple. , .s- o,ae^,nt inv«itlon in addition to the first or second feature, the con- 

According to a fourth aspect and feature of the present invention. inaauiu« 

trol valve is comprised of a one-way valve T^zb to the pressure pulsing in the aank 

With such feature, the one-way vah^e «n be ^^^^"^.^^.^JZ^^ valve operating chanter and to main- 
charrter to perform the '^^^"^l^^^^^^^^^l'J^^^ g^,y, me sealinTduring closing of the one-way 

' '^'TJS:^. a aspect ^ fea.re . .a p^. '^^^-^^.-J^ZT^^^^ 

chan*er is formed into a t^'«^f^'«P^^'"fl■ ^^f" ^ ^^r^ of a boss fitted over the crankshaft or a 
provwed by a rotational axis of oJ^^jA*^ /^.^ ISXslS See ^tending from the boss with their tip 
rotary shaft operatively associated wrth the <^ankshaft^ ^^STanter and theolher corner portton. so that 

tion of the engine. i,,hricaiina oil in Ihe oil reservoir chamber can be reliably splashed 

>o the engine with a si"^ stnjrtjra • invention, in addition to the fifth feature, the oil reservoir 

a point-symmetrical shape. fabrication of the oil reservoir chamber and the oil slinger can be 

reservoir chamber is in communieatKjn ^f^*^^* P^»® ^Tr^-^ at a substantially central portion of the oil res- 

lure, the s>«» lu*e« xcWM an od diarUer Wough a pasaaga n»ans. »«1 •» 

passage means has an outlet disposed at a suosmnwiMy coerative oosition of the eng ne. 

!f no. Submerged in the ^J^^t sl^p^e^" ^ lubricZ oil within me 

With such feature of the P'^f"^"''^"'''^^^^ any operative posilion of the engine, 

oil reservoir chamber '^^^'f "^^^^^^^ from the following 

^ .esa'^o^h^^rrillSi^^^ 

npirf PB'i'TBIPm" "'' ™P nHAWiNOS 
« F^.,isavi»,llK«a.*,.*eae,vicaa«.=(apo«r«mn»rs,u»*adw*an«^^acoo^^^ 

iment of the present invention; 

Fig 2 is a vertical sectional front view of the engine; 

Fig 3 is a sectional view taken along a line 3-3 in Fig.z; 
Fig 4 is a sectional view taken along a line 4-4 in Fig.2; 
55 "Fig 5 is a sectional view taken along a line 5-5 in Rg.2; 
Fig 6 is a sectional view taken along a line 6-6 in Rg.2; 
Fig 7 is a sectional view taken along a line 7-7 in Fig.2. 
Rg 8 is a sectional view taken along a line 8-8 in Rg.2; 
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^-^nnfli view taken alona a line 9-9 in ng.2; 

F,g.10A IS f^roLion flow pasUfl^iwy in a sideways-fallen^own state of the engine: 

pr;?B"sts:<Srrvi^ po^tiona. relationsh^ between the .e.e. of the 6. stored in an c. reserve. 

^ «oH thfl rifculation flow Dassageway in an inverted slate of the engine; 

" a^eS^'Sl^mS t?FK, 2. Jaccordiog to a second er*odiment of the present .n^enton; and 
Fig!l2 is a sectional view taken along a line 12-12 in Fig.11. 

ppx.n cn nPRrlPTr^■ TWF PREFFRRFD FMBQDIM^NTg 

hv wav of emt»dirnent8 wfth reference to the acconpanying drawings. 

ctown. Thus, the operative position of the engine E is on a front and rear portion of an 

Referring to Ffla2 and 3 a^retor 2^^^"^^ 

engine body 1 of the engine E respectively, and an aird^ner 2 includes a.diaphiagm 

Jetor 2. A fuel tank 5 is mounted on (which win be descrtoed 

periphery thereof. orv^if«i«M'CflMhah^es 7a and 7b coupled to each other by a plu- 

The crankcase 7 comprised of a pair of ?3 connected to the pfeton 8 through a 

rality of bolts 11 ^'^^^f^PT^^r^^S^^^ 

connecting rod 12 is supported .n ^"T^^"^""*^^*^^ U and 14' integrally provided thereon and 

0 T^e upper case haH 7a has a pair of leH and "^^^^'^"^has a pair of iefta«l right lower journal sup- 
pending from a ceiling wall of the "PPJ^^^J^!^!^^^ thereof and opposed to 
porting walls IS ar^ lS- ^ralh^^ 

the upper journal walls 14 and 14. A 'f" J*^''"' ir and a rioht iournal portion of the crankshaft 13 » clamped 
nal supporting walls 14 and 15 through aplane '^"j;^^' ^.i^^^^^^ ^ng 17. A total of four bolt bores 18 

^ by the right upper and tower io"'"*'.«*Pf''^J*J'^,f , J™^^^^ w3iey are arranged with the plane 
areprovidedintheupperandlowerjou^^^ 

s ivre^^'svs^^^ 

inder btock 6 and the '^^^^^^^^^^^^i^ 10 on an outer periphery of the cylinder block 6 in 
Such a coupfing ^^^V^'^J^J^^IZ'^ S the^nTfii^ 10 can be freely selected, and the air^llng 

2.T;t]reC.erojr:^"^^^^^ 

" *'^Xt:VllS2lTm^'rt'Stoo^^^ 

shaft 13 is passed. ^. -^^^^^^ ,«o<„ and lower journal supporting walls 14. 14'. 15 and 15' into a 

The inside of the crankcase Tis ^ Tr^t^J^^ chamber 24. as viewed in F.g.2. 

left oil reservoir chamber 22. a c*^^^^"^*'.^^'^ reservoir chan*er 22 is defined 

an oil *ge, 25 tor HXaBhlng the «" c^tehal. 13. and !« sp<»h. 
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„i«ha« 11 at least anv one of the splashing blades 25a and 25b of the oil slinger 25 can splash the 
,^,ed by alvX produce an oil mist, with any operative position of the engine. 

cylinder ^ oorts 27 and 28 are defined in the head of the cylinder block 6 and 

exhaust vah.es 29 ^^^J^. comorised of a driving timing gear 32 secured to the crankshaft 13. a driven timing 

The valve operatng device 31 « ^^'^•^ the coupled surfaces of Ihe cylinder block 

gear 33 which i^.rota^cajTj^on^ suP^^ 
6 and the wankcase 7 and drn^e^^^^ 

integrally connected to one end o*^^^ Z^^Zu^ by *e cam 35. a pair of rocker am» 40 and 41 siworted 
shaft 36 mounted in the "J" ^.f^^ thai one ends put into abutment against valve 

by a rocker shaft 39 mounted «i the head '^^^l^^^J^ l ^ rods 42 and 43 which connect the cam 
head, of the intake and exl^ust v^v^ 29 ^Oj^ 

fdk>wers37and38tolhaotheren*<^merockerara^ The valve operating device 31 is capable of 

provided .0 the "^^"^^t^^^^^'^^Z^anrourt of luiicating oil 0 stored in Ihe chamber 22 « set such 

'''Z'^l^J'^^^t^T^-^^^ the pressure pulsing in the aank chamber 23. so that it closes the 
ctosing valve bore 48 f Jl^^^ll^^^ opens me valve bore 48 upon an increase in pressure, 
valve bore 48 upon a reducjomn P'^^??^'^^^^ surface of the aankcase 7 to surround the valve chamber 
A U^haped Oil 'f^:;}^"^^"^^^^ Se bottom of the valve operating chanter 24 

47 as shown .n Rg7. The oOr^ ^'^^ SS^^t fromeachothertotheutmostandalso communtoates 

:z:reL::^rc^^^''sr~ 

^Js set sufficiently larger than the t«f " J^*",^"^ by closing a recess defined in the lower surface 

o.th:c:r:sr7r;^rr;^ 

-"^^erpor.onofthevalve<.^ting*^^^^^^^^^ 

breather tube 54 made of a ntber a";* "^'^^^^^ chan^ 24 is disposed to protrude 

In this case, that end of the breather tube ^^^''^^^'T^!^^^ ^ operative posS^Tof the engine 

rc:r.-;?:.r^^^^ 

, has a Seconal area ^^^^[^^'^^^ theoH passage 
As can be seen from the above descnption. ^^^J^^^II^^ JZ^ f towoassaaeway L for returning the liDri- 
58, the Oil return Chanter SOand theth^^^^^^^ 

eating oil from the valve • ^ aroulTr^^^e thmugh-hotesTtedfeposed at a longitudinally and 

s:rr::.rSe;Tar^^^ 

in the oil reservoir chamber 22. 



15 



20 



2S 




30 



EP0 835 987 A2 

. eii^nr 25 allows the lubricating oil O to splash in the oil reservoir chairber 22 by the rotation of *ecra"k- 
J\''.'to nrX^e during operation of the engine E. ,he oil mist is sucked into the crank chancer 23 

T"^ h the l^'^B 46 when the pressure in the crank chancer 23 is decreased because of the ns.ng movement 
!;?."^niln a^ereby lubricating the crank portion 13a and a section around the piston 8. When the pressure m the 

!j;J^?3i*enWeasedbyt 
'r'l^Jl^^'^ operating chanter 24 along with a Wow-by gas generated in the oank chanter 23«« J 
oT«>S of the one-^ valve 49. and the oil mist and the btow-by gas are separated from ea* other .n ttie 
Z!!^lr^rZnZ Oil mist Ittoricates various portions of the valve operating d«/ice 31 . and the blow^jy gas .s ds- 
rharaed throujii the breather tube 54 to the air cleaner 4. . . u. * 

Te pr^re in the crank chamber 23 is pulsed by rising and k,.eri,jg movements of the P<«rton 5 so^rt 

I ne pressjMf u uai,,- oHernativelv and repetitive y. When the pressure assumes the positive 

assumes a ppsrtr/e '^.^^"'j^^^^^ to be released to the valve chamber 47. When 

value, the one-way valve ^^^ ^^ "^ e^vTe 49^SUed to inhibit the reverse flow of the positive pres- 

^^^l. ^ ^ u ^ nn«rfl*inn chamber 24 and the valve chamber 47 communicating wWi each other com- 

^rjTl^d « ^^r?S^"n^ «™ospt»rtc p,»«. sate. ^ «» b,«li«. «*. « 

Pc^Po^Pr^Pt<Pv 



wherein 
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Pc : pressure in the crank chamber 23 
Po : pressure in the oil resen/oir chamber 22 
Pr : pressure in the oil return channber 50 
R : pressure in the uppermost channber 56 
Pv : pressure in the valve operating chamber 24 

As a result, the pressure flows in the following course during operation of the engine: 



45 



50 



valve 
operating 
chamber 24 



oil return 
chamber 50 
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chamber 56 



oil 

^reservoir 
chamber 22 



crank 
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.0 the oil return charrt^ 50 arxi the oil reservoir charrber 22. Thus, the circulation of the oH mist and the liquefied 

^Lrmflrf without any hindrance with any indmed state of the engine E. . ^ _^ 

7 1 i^^C^raZ state of the «^ine E. the uppermost chancer 56 Hes beto. the valve <^^^";^' 
•iL^^^^^t^^T^Suefied in thevalve operating chan*er24flo^ 
^er^ a^S^S-TS rZ^e^Sa into'the ^ 

ma, M fallen darn sid««,B or pa in» a in«rt«d ctonba. 24 inlo «» oil ras- 

a™, *»*ar 32, *• o-^f "^^ "-^^^Z^Z^^i^SLin, oil O wilKn lha oil -asa™* charrtw 22 
lt,a oil resarvoir ohartw 22 and tianoa. it la omrtm 24. Tharatoa. »a leak- 

a,e o. *a ,*,i=«in, "1^ »«««^' 1i hS^^in, tteda 60 /«c..«. » «, oUa, a,- 

RelaiTing again to Fia.2, a mor 6 01 a ''1™™" ™r~ . i^„|j„ ^ 62 cocperatlni) w* Hie rolof 61 is 
, of Ihe o»nl<shall 13 adiaoant to Hi. ™d.i»e ahrfl 63 ta a 
to tfiaoyf^a, '^^^^f-^Stc^.^Sr^ 
worWng ™cwna The oa*f«al '**"*«,^'STn . cLraSi, dKecSon. ard . dutoh dnm 67 sacjrad to the 
61, a dwell sp*o 6« for t^'^^J^^.^zZMairi a ptadatemnad nunfcer 01 <0U6m or mora. 

A ahrool 69 1. mourJed to the "^^^^ " «7n. bod/l- *" ir<lel 68 o. «» pas- 

" '-t^rd:"SS^s.^-"^'^-""'^'■-"-*"'^ 

68 to cool various portions of the engine E. i-s « mounted to the outer side of the crankcase 7 

A Known rec^led starter TO^eda^^^^ 

adjacent to the oil rejervoT "^^^-^^^J^,^^^^^ 70 Is disposed outside and adjacent to the 0.I 

"'"n^ra^iaillus^teasecor^entx.im^^^ 
enixxliment are that the 1^ journal poctc^f^<^^^^^^^ 
.0 rightjournalportion:thattheo,re8enj..d«n*2«J.^^^^^ 

blades 25a and 25b dfmeo.. ^"^^'f Z'^^^^JSS^S^^^^^^ oil return chamber 50 and the oil res- 
to corner portions at opposite ends of "^^'^V^'^^^^^ return pipe 52 fitted in a partition wall therefor. An 

45 the oil reservoir chamber 22 to the utmost .j,. _,_^oys embodiment. In Fifls.11 and 12. portions or compo- 

"""cs,^n':'a..t«di™.*..»d»..,«y«.««x*»x;««^^^^ 

^°r^.^.a«ot^a*r^.ajde«*^-^»^ 
atM,aatcciatedwlthfhecranttha«13^^^^^^^^^ 

.eeaT'cS'a^a'l^^^a." :^"^«- 1 o*a, ^ a ,.,o.«.ho.. The car* 
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nH the valve operating chancer are in cominunicalion with each other through a one-way valve which is 
^a^!«rei^^ presLre in the crank chanter. The 
^P'"*" "^JteL^r^cHher through orifices, so that an oil mist produced in the oil reservoir charrfcens c.- 
'^TT^^^r^er. the craSc chanter, the valve operating chanter and the oil reservoir chamber^ 
a pT^ireTS^crank chanter. TT,us. it is possible to perferm the circulation of the lubncatng <.i wrth- 
out use of a spedal oil pump with any operative position of an engine 
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A lubricating system in a 4<yde engine, conprising an oil reservoir charrber (22) .n which a '^'^^J.^ « 
sti^^^ wJS includesan oil mi« producing means (25) for produdng an od m«t rom 
T„?.J^^\a^modatina a oank portion (13a) of a crankshaft (13). and a valve operatng chamber^ 
crank chamber (23) accommooanng « laniare (99\ (9S\ and (24) being provided in an engine body 

operalmg chan*« (24) b«ng o '^T^^^^^l^ ,„, ^ „„ > teduefcn In pressure m said crank 
chamber (23). an **P«\»^'^ " " ' ..„^._^ z,*^ beina in communication wtth the oil reservoir chanter 



PC 5 Po < Pv 



25 



2. 



30 



wherein Pc represents the pressure in sad aank chanter (23): Po repr^ pr«sure in saW oH reservoir 
(22)^ Pv repr^ the pressure in said valve opemtng chanter (24). 

. ■ ^ o A-r«Jfl anoina accordna to daim 1. further including an tppenrwst chamber (56) pro- 



iished during operation of the engine: 

Pc Po ^ R < Pv 



35 



3. 
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5. 
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7. 



wherein R represents the pressure in said uppermost chantw (56). 

e^r Sirt'er (22) at ail times Irrespective of an inclined state of the engine 
Alubricatingsystemina4<ycle engine ac«>«ling to daiml.wherein said control va^^ 

vatve (49) of a pressure-responsive type. 

Al.^.,^e^«a«,de»,^«»^-^^^^^^ 

the crankshattO 3) or a "^^^^^1*.^^ hereof being positioned in proximrty to one (25a) of said cor- 
and 25b) extending from ^^'^^^^^'^^^J^ (25b). wherein the lubricating oil (O) in 

^^rr^rire^^^s^^ 

tive State of the engine (E). 
into a point-symmetrical shape. 
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reeervoir chancer (22). said passage means (46) having an inlet disposed at a subetantially central portion of said 
oil reservoir chamber (22). so that said inlet is not subnwged in the lubricating oil (O) in said oil reservoir chamber 
(22) with any operative state of the engine (E). 

! 8 A lubricating system in a 4^cle engine according to claim 7. wherein said passage means is comprised of a 
through-hole (46) provided in the crankshaft (13) supporting said boss of said oil slmger (25). 

9 A lubricating system in a 4-cycle engine according to daim 5. 6. 7 or 8. further including an oil retum chainber (50) 
' to which the oil mist is returned after performing the lubrication and being liquefied and said oil return chamber (50) 
,0 is in communication with said oil reservoir charrber (22) through a passage means (52). and said PfMfle "^eans 
S^™outlet disposed at a substantially central portion of said oil reservoir chamber (22). so that sari outlet 
is not submerged in the lubricating oil (O) in said oil reservoir chairtoer (22) with any operative state of the eng.ne 

(E). 

,5 10. A lubricating system in an air<ooled4.cycle engine, the engine comprWng a shroud 
eryrf Mid c/lirrier blocK (6) and defining a cooling air passage (68) 

To^^iZTm mounted to one end of a crankshaft (1 3) supported in a crankcase (7) for feeding cooling wirxl 
to^eSSnVailra^oe (68), and a recoiled starter (70) mounted to the crankcase (7) in a state protruding out- 
side the shroud (69) and capaWe of cranking the ottier end of the crankshaft (13). wherein 

^ . sa^ SSSng sySnconprises an oO reservoir chancer (22) wWch la defined «^"'«=«";(1«^ 
disposS be^^sald !ecoiIed starter (70) and a crank chamber (23) in the crankMse (^ wh«h accommo^ 
aS^OOrtion (13a) of the aarkshaft (13) therein, a lubricating oil (0) being stored «i sari oil reservwr diarrjer 
f^SnSprSicing means (25) t^ing accommodated inthe 

Sg oifJoTS piSS an oil mik wherS, the oil mist produced in sari oil reservoir chamber (22) is supplied to 
25 the aank chamber (23) and ottner portions of ttie engine. 

1 1 A lubricating system in a 4-cyde engine, convrising an oi reservoir chamber (22) which is provWed i" a" engi"« 
■ Sc^ ?Cvi^a crank chSL (23) and a valve operating chancer (24) and in which a lubncatng oil (0) to be 
^ied X^ntia^ to the crank chanter (23) and the valve operating chamber (24) is stored, sari valve operat- 
30 (2?^ sLri oil reservoir chamber (22) being in communication with each other through a crciiation 

Tif^^g^S'gforreturningtheldbricatingoilfroms^ 

^"^Ikri d[i"tetion oil passageway (L) has an opening which is deposed so that said ^^"^^^^^^^^^ 
the oil level of the lubricating oil (O) wittiin sari oil resen«5ir chamber (22) in a sideways-fallervriown slate or an 
35 S^rtli^te .TL engineTn) inUich sari valve operating chamber (24) is tocated betow the oil reservar cham- 



ber (22). 
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FIG.3 
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FIG.6 
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FIG.8 
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FIG.9 
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FIG.10A ^ 




FIG.10B 
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